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Pie i —Salt tolerant plants like saltbushes, bluebush and samphire can provide feed on some very salt land If 
carefully grazed. These Old Man Saltbush plants are on salt land at Wongan Hills 
SALT LAND SURVEY, 1955 
By G. H. BURVTTTi, Commissioner of Soil Conservation 
FARMERS in Western Australia have reported that they have 181,556 acres of land which has been used for crops or pastures but is now badly affected by salt en-
croachment. Two thousand, three hundred and five out of a total of 10,576 said that 
salt land is increasing on their farms. But, on the brighter side, 9,741 said that, on 
their farms, salt encroachment is not a major problem. Only 835 regard it as a major 
problem. The 10,576 farms cover 27 million acres. 
These figures have come from a Salt 
Land Survey carried out by a series of five 
questions which farmers were asked to 
answer along with their annual statistical 
return. The data were collected and sum-
marised by the Government Statistician 
on a district basis. Individual replies are 
confidential. 
THE SALT PROBLEM 
The occurrence of excess salts in soils, 
so that growth of crops or pastures is pre-
vented or reduced, has been recognised as 
a problem in the agricultural areas of 
Western Australia for over 50 years. Soil 
surveys in some districts have defined its 
extent, and officers of the Department of 
Agriculture, and the University, have 
studied various aspects with the aim of 
reducing its effects. Interest in the pro-
blem among administrators and farmers 
has varied from time to time. In recent 
years some farmers and their organisa-
tions have felt an increasing concern 
about the problem, for which no accurate 
assessment of its extent was available. 
THE SALT LAND SURVEY 
The type of survey conducted in 1955, 
to assess the salt problem was suggested 
by the Farmers' Union of W.A. The idea 
was supported by the Department of Agri-
culture, and the Government Statistician. 
Representatives of the three organisations 
worked out five questions which it was 
believed would provide quantitative data 
about the extent of salt affected land, and 
also examine farmer opinion about this 
problem on their properties. 
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SALT LAND SURVEY 1955. 
Table I A. 
Relation of Holdings for which Salt Land questionnaire was completed to Holdings from which Annual Statistical 
Returns were received. 
Statistical Divisions. 
South-West Division 
Southern Argicultural Division 
Central Agricultural Division .... 
Northern Agricultural Division 
Parts East'n Goldfields Division* 
Grand Total t 
Total excluding Albany and Den-
mark Districts and all the 
South-West Division except 
Upper Blackwood 
Holdings 
from 
which Annual 
Statistical 
Returns 
were 
received. 
1. 
No. 
4,524 
3,376 
5,048 
2,999 
301 
16,248 
11,431 
Holdings 
covered by 
Salt 
Land 
Survey. 
2. 
No. 
1,483 
2,360 
4,314 
2,198 
221 
10,576 
9,152 
Column 2 
as a 
percentage 
of 
Column 1. 
3. 
°/ /o -
32-78 
69-91 
85-46 
73-29 
73-42 
65 09 
79-6 
Total 
Area of 
Holdings 
from which 
Statistical 
Returns were 
received. 
4. 
Acres. 
2,269,270 
6,627,434 
12,991,622 
14,477,712 
4,099,417 
Total 
Area of 
Holdings 
covered by 
Survey. 
5. 
Acres. 
1,038,950 
5,195,878 
11,018,750 
8,686,263 
1,234,146 
40,465,455 27,173,987 
38,376,853 26,373,131 
Column 5 
as a 
percentage 
of 
Column 4. 
6. 
/o 
45-78 
78-40 
84-81 
60-00 
30-11 
67-15 
68-6 
* Yilgarn, Phillips River, Dundas and Esperance Road Districts. 
f The Metropolitan and Swan Divisions surrounding the Perth Metropolitan Area were not included 
Salt Land Survey, nor were the pastoral areas of the Eastern Goldfields, North-West, and Kimberleys. in the 
SALT LAND SURVEY, 1955. 
Table IB. 
General Summary of Data from Five Questions of the Survey. 
Statistical Districts. 
South-West Division.... 
Southern Agricultural 
Division 
Central Agricultural 
Division 
Northern Agricultural 
Division 
Eastern Goldfields Di-
vision 
Totals 
Per cent, of Total Area 
Per cent, of Total 
Holdings 
Total 
area of 
holdings 
covered 
by Survey. 
Question 1 
Acres. 
1,038,950 
5,195,878 
11,018,750 
8,686,263 
1,234,146 
27,173,987 
1000 
Area of Salt 
Samphire 
Flats or 
Tea Tree 
Flats. 
Question 2 
Acres. 
11,860 
196,255 
343,509 
332,052 
49,849 
933,525 
3-4 
Area 
previously 
cropped, 
etc.. now 
affected 
by Salt en-
croach-
ment 
Question 3 
Acres. 
1,038 
42,361 
92,846 
43,248 
2,063 
181,556 
0-7 
Holdings 
covered 
by 
Survey. 
No. 
1,483 
2,360 
4,314 
2,198 
221 
10,576 
1000 
Holdings 
Showing 
Areas in 
Question 2 
No. 
297 
1,106 
1,847 
919 
111 
4,280 
40-6 
Holdings 
showing 
Areas in 
Question 3 
No. 
87 
616 
1,256 
621 
27 
Holdings 
where 
salt is 
increasing 
Question 4 
Positive 
No. 
90 
527 
1,111 
561 
16 
2,607 | 2,305 
24-7 21-8 
Holdings 
where 
salt is 
a major 
problem 
Question 5 
Positive 
No. 
18 
151 
429 
234 
3 
835 
7-9 
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Fig. 2.—Salt has killed this orchard at Yealering. It was 
quite successful until higher country adjacent was 
cleared, and caused the ground water and salt to rise 
in the orchard 
The five questions asked were:— 
SALT LAND SURVEY (This information will be treated as strictly confidential 
as regards individual farms, and only district figures 
will be released.) 
1. What is the total acreage of your pro-
perty? Acres 
2. How much of your property is unsuitable 
for cropping or sown pastures because 
of salt lakes, samphire flats or teatree 
flats? Acres 
3. On your property what area previously 
cropped or sown to pasture is now badly 
affected by salt encroachment? Acres 
4. On your property is salt land increasing? 
5. On your property is salt encroachment a 
major problem? 
(Please answer Yes or No to Questions 4 and 5.) 
RESPONSE OF FARMERS VERY GOOD 
The response from farmers was very 
good. The problem occurs mainly in the 
wheatbelt and from many districts here, 
well over 80 per cent, of farmers supplied 
useful answers. (see Table 1A). The 
questions were forwarded to all land-
holders who might have grown cereals, 
because the form also requested data 
about wheat, oats and barley. Thus all 
landholders in the South-West Statistical 
Division received question forms as well 
as the Northern, Central and Southern 
Agricultural Divisions, and parts of the 
Eastern Goldfields Division where there 
are farms—Yilgarn, Phillips River, Dundas 
and Esperance Road Districts. The pas-
toral areas of the North West and Kim-
berleys were omitted, also the Metropoli-
tan and Swan Statistical Divisions which 
include, and surround, the Perth metro-
politan area. 
The salt problem is mainly, but not en-
tirely, a problem of the farming country 
with less than 30 inches annual rainfall. 
Most of the South-West Division exceeds 
this figure, and consequently only 33 per 
cent, of its farmers answered the salt en-
quiry. In Table 1A, bottom line, the South-
West Division, except for Upper Black-
wood, (Boyup Brook) has been excluded, 
also Albany and Denmark. The remain-
ing figures generally represent the 12 to 
30 inch rainfall country and the Statisti-
cal districts embrace 11,431 properties. 
They still include some small properties 
like tomato gardens and orchards at 
Geraldton and Chittering, and some pas-
toral properties where several of the drier 
districts pass from farming to grazing 
country. When these things are considered 
it is gratifying to have 9,152 replies (79.6 
per cent.) to the salt land questions. These 
9,152 properties have a total area of 
26,373,131 acres. 
ANALYSIS OF THE SURVEY DATA 
The data have been analysed in several 
ways in Tables 1 to 5. For these tables it 
was not convenient to confine the data to 
the under 30 inch rainfall areas, so tha t 
data for all Statistical Divisions as re -
ceived, are included. 
SALT-AFFECTED LAND AND THE 
PROBLEM GENERALLY 
Table IB summarises the areas given in 
answer to questions 1, 2 and 3 as well as 
showing where the salt land occurs. 
Farmers estimate that they have 181,556 
acres of land which has been developed 
and used for crops and pastures but which 
is now badly affected by salt. This area 
is only 0.7 per cent, of the total area of 
the farms in the survey but it occurs on 
about one quarter of the total farms, 2,607 
out of 10,576. In answering question 4, 
2,305 farmers said salt land is increasing 
on their farms. It may reasonably be as -
sumed that this number is included in the 
2,607 reporting salt land. 
While the data indicate a substantial 
area of land salt affected and an increas-
ing problem on many farms, another view 
of the picture is more encouraging. Nearly 
8,000 farmers (75.3 per cent.) reported no 
land affected by salt encroachment, and 
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further, only 835 landholders (7.9 per have suggested that salt threatens ruin 
cent.) regard salt encroachment as a to our agricultural lands, especially in the 
major problem. From time to time over wheatbelt. This survey gives no support 
the past 25 years some alarmist opinions for such an opinion. 
Pig. 3.—Land with scattered bare salt patches Is often Improved by cultivation to roughen the surface. In these 
photos, from Salmon Gums the patchy areas have had no treatment. The others have been scarified and sown 
with oats and Wlmmera rye grass 
SALT LAND SURVEY, 1955. 
Table 2. 
Numbers of Farms and Areas of Salt Lakes, Samphire Flats and Tea Tree Flats included in them. 
Statistical Areas. 
South-West Division... 
Southern Agricultural 
Division 
Central Agricultural 
Division 
Northern Agricultural 
Division 
Parts Eastern Goldfields 
Division 
Total 
Per cent 
Holdings classified 
Nil. 
acres. 
No. 
1,186 
1,254 
2,467 
1,279 
110 
6,296 
59-4 
1^9 
acres. 
No. 
229 
502 
876 
307 
21 
1,935 
18-3 
according to the Area of Salt Lakes, Samphire 
50-199 
acres. 
No. 
58 
304 
499 
294 
37 
1,192 
11-3 
Flats in Each. 
200-499 
acres. 
No. 
7 
187 
276 
164 
34 
666 
6-3 
500-999 
acres. 
No. 
1 
64 
117 
90 
11 
283 
2-7 
1,000-1,999 
acres. 
No. 
2 
41 
59 
37 
6 
145 
1-4 
Flats and Tea Tree 
2,000 and 
over acres. 
No. 
8 
20 
29 
2 
59 
• 6 
Total. 
No. 
1,483 
2,360 
4,314 
2,198 
221 
10,576 
100-0 
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Fig. 4.—Salt lakes which contain Shallow water after rains are of common 
natural occurrence in the broad valleys of the W.A. wheatbelt 
SALT LAKES, SAMPHIRE FLATS, 
TEATREE FLATS 
On 4,280 properties there is a total area 
of 933,525 acres, embracing salt lakes, 
samphire fiats, and flat and lowlying ad-
jacent areas having teatree (Melaleuca 
sp.) vegetation. These areas never have 
been, and will not be suitable for the 
normal cereal and pasture growth which 
can be carried out on most of our lands 
after clearing. In many cases they provide 
some useful grazing for stock. It was 
thought essential in „a salt land survey to 
distinguish between such naturally salt 
areas, and land on which salt encroach-
ment has occurred since clearing away the 
natural vegetation to grow crop and pas-
tures. 
WHERE IS THE 
SALT-AFFECTED 
LAND LOCATED? 
Table IB, column 
3, shows that half 
the land affected by 
salt encroachment 
is in the Central 
Agricultural Divi-
sion. Most of the re-
mainder is equally 
divided between the 
S o u t h e r n and 
Northern Agricul-
tural Divisions. The 
ratio of the farm 
numbers in these Divisions is very similar 
to the salt affected areas (column 4) so 
that, in general, the problem is evidently 
of similar proportion throughout the 
cereal growing belt. 
Evidence about the increase of salt land 
was obtained from Question 4 of the sur-
vey. As previously stated 2,305 landholders 
—rather more than one fifth of those who 
replied—said salt is increasing. They 
represent a large proportion of the 2,607 
who reported salt affected land in Ques-
tion 3. In a number of districts between 
30 and 48 per cent, of replies said salt was 
increasing. These are mainly in the 
moderate rainfall parts of the wheatbelt. 
The percentages were generally lower in 
the drier parts and in the higher rainfall 
SALT LAND SURVEY, 1955. 
Table 3. 
Number of Farms and areas of land on them which have been used for crops or pastures but are now badly affected 
by salt encroachment. 
Areas. 
South-West Division 
Southern Agricultural Division 
Central Agricultural Division .... 
Northern Agricultural Division 
Parts East. Goldfields Division 
Total 
Per cent 
Area previously cropped or sown to pasture now BADLY affected by Salt 
Encroachment. 
Nil. 
acres. 
No. 
1,396 
1,744 
3,058 
1,577 
194 
7,969 
75-3 
1-24 
acres. 
No. 
77 
344 
572 
234 
9 
1,236 
11-7 
25^9 
acres. 
No. 
6 
64 
175 
112 
4 
361 
3-4 
50-99 
acres. 
No. 
3 
79 
209 
134 
5 
430 
4 1 
100-249 
acres. 
No. 
1 
97 
210 
107 
8 
423 
4 0 
250^99 
acres. 
No. 
19 
60 
22 
1 
102 
1 0 
500-999 
acres. 
No. 
7 
27 
11 
45 
0-4 
1,000 
acres 
and over 
No. 
6 
3 
1 
.... 
10 
0 1 
Total. 
No. 
1483 
2,360 
4,314 
2,198 
221 
10,576 
1000 
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par ts . The lat ter are also the areas where 
agriculture has gone on for the longest 
time. Rainfall, topography, and stage of 
development of farms and districts all 
affect the extent and nature of the salt 
problem. I t is of interest to note tha t 25 
years ago the greatest concern about salt 
was in the lower rainfall par ts of the 
wheatbelt. Now, from the present survey 
it seems tha t farmers are more concerned 
in the areas of medium rainfall—about 
14-16 inches annually. 
HOW MUCH SALT LAND OCCURS ON 
INDIVIDUAL FARMS? 
Tables 2 and 3 show the size of the areas 
of salt land on farms. Areas of salt lakes, 
samphire flats, etc., are mainly less than 
200 acres (Table 2). Areas which have be-
come salt affected are mostly less than 50 
acres (Table 3). There are, however, 580 
farms with over 50 acres. Of these, 157 
have 250 acres or more. Fifty-five have 
500 acres or more. 
SALT LAND SURVEY, 1955. 
Table 4. 
Analysis of Areas of Salt affected Land on Properties for which " Yes " was the answer to the question " On your 
property is salt encroachment a major problem ? " 
NOTE.—It seems from the number of properties with no salt affected land that a number may have answered as 
though the question were " In your opinion is salt encroachment a major problem in farming areas ? " 
Statistical Areas. 
South-West Division .... 
Southern Agricultural Division 
Central Agricultural Division .... 
Northern Agricultural Division 
Parts East. Goldfields Division 
Total 
Per cent 
Area previously cropped or sown to pasture now affected by Salt encroachment. 
Nil. 
No. 
11 
17 
71 
25 
1 
125 
1 5 0 
1-24 
acres. 
No. 
3 
27 
51 
26 
107 
12-8 
25-49 
acres. 
No. 
2 
16 
38 
33 
89 
. 10-7 
50-99 
acres. 
No. 
1 
34 
76 
63 
1 
175 
20-9 
100-249 
acres. 
No. 
1 
35 
120 
61 
1 
218 
26-1 
250-499 
acres. 
No. 
11 
47 
17 
75 
9 0 
500-999 
acres. 
No. 
5 
24 
8 
37 
4-4 
1,000 
acres 
and 
over. 
No. 
6 
2 
1 
9 
1 1 
Total. 
No. 
18 
151 
429 
234 
3 
835 
100-0 
SALT LAND SURVEY, 1955. 
Table 5. 
Analysis of Areas of Salt Affected Land on Properties for which " N o " was the answer to the question " On your 
property is salt encroachment a major problem ?" 
Statistical Areas. 
South-West Division 
Southern Agricultural Division 
Central Agricultural Division .... 
Northern Agricultural Division 
Parts East Goldfields Division 
Totals 
Per cent 
Area previously cropped or sown to Pasture now badly affected by Salt Encroach-
ment. 
Nil. 
acres. 
1,385 
1,727 
2,988 
1,552 
193 
7,845 
80-5 
1-24 j 25-49 
acres. 1 acres. 
74 
317 
521 
208 
9 
1,129 
11-6 
5 
48 
138 
79 
4 
274 
2-8 
50-99 
acres. 
1 
45 
131 
71 
4 
252 
2-6 
100-249 
acres. 
'62 
90 
46 
7 
205 
2 1 
250-499 
acres. 
8 
13 
5 
26 
0-3 
500-999 
acres. 
2 
3 
3 
1 
9 
1,000 
acres 
and 
over. 
1 
1 
0 1 
Total. 
1,465 
2,209 
3,885 
1,964 
218 
9,741 
1000 
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WHEN IS SALT A MAJOR PROBLEM? 
This survey has been based on farmers' 
own assessment of their salt problem. 
There could be different opinions about 
whether an area is badly affected by salt 
encroachment, and so the areas given for 
Question 3 represent 2,607 individual esti-
mates for the 2,607 properties. 
The same difficulty is inherent in Ques-
tion 5—"On your property is salt en-
croachment a major problem?" Eight 
hundred and thirty five answered "Yes" 
to this question; 9,741 said "No." These 
answers were related to the areas of salt 
land shown in Question 3 on the same pro-
perties. The results are given in Tables 
4 and 5. 
In Table 4 it is to be noted from column 
1 that 125 answered "Yes" (salt a major 
problem) but report no salt land on their 
farms. Evidently the question was not 
fully understood; the answers do not seem 
to apply to the particular property. A 
number must have answered "Yes" believ-
ing that salt is a major problem for the 
State, even though their own farms are 
not affected. 
Of those who answered "No" to Question 
5., 241 showed 100 acres or more affected 
by salt. Only 12 of these cases were from 
properties less than 1,500 acres gross area. 
CONCLUSION 
The Salt Land Survey has provided 
some valuable quantitative data about the 
salt problem of Western Australia farm-
lands. 
The survey has limitations which are 
recognised. Ten thousand different per-
sons have made estimates of its extent, 
and expressed opinions about its severity, 
on 10,000 farms. A few persons examin-
ing the same group of farms may have 
reached some different conclusions. But 
it does represent farmer opinions and 
estimates about their own problems. It 
provides a basis on which to build our 
further attack on the problem. A similar 
survey in 10 or 20 years time may prove 
of great interest. 
A similar salt problem over such an 
extensive area, developed, not in o,n irriga-
tion area, but farming under natural rain-
fall, is apparently unique in world agri-
culture. Its fundamental causes and 
practical control must, therefore, be 
worked out locally by careful study of all 
related factors. 
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SOIL CONSERVATION 
Officers of the Soil Conservation Service made 71 visits to farmers 
during December in response to requests for assistance with soil conser-
vation problems. 
A group of farmers in the Cunderdin district and the Cunderdin Road 
Board have commenced a co-operative scheme to reduce the run-off from 
about 15,000 acres of farmland. It is expected this will greatly assist in 
maintaining a good all-weather road near and along part of the main 
drainage line of the area, as well as preventing erosion of farmlands. The 
present road has caused great concern and difficulty for some time, so much 
so that the road board has considered and surveyed an alternative road. 
Early in December, an inspection was made of the catchment area. 
An evening meeting arranged by one of the farmers was attended by 12 
farmers and their sons, representing seven of the 10 farms in the proposed 
scheme. All these requested assistance with the problems on their pro-
perties. Some have since been visited and these now have plans in hand 
to apply contour practices to most of the land to be cropped in 1956. 
This is yet another example of community interest in erosion control 
matters, although in this case the prime reason was the maintenance of 
a public road. 
»^+**+t'it*+4&*0*i*mt*m*t*i*%***ar4t^i9*%>'m^& 
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For the Small Seed Grower... 
• "Little Wonder" 
Combined 
THRESHER and WINNOWER 
• Faster 
• Cheaper 
• Better 
Cleans efficiently all cereals, 
vegetables and flower seeds. Used 
in large numbers for treating 
Paddy Rice 
Can also be supplied as a Winnower only. 
Can be fitted with small air-cooled engine, 
making complete power unit. 
Can be supplied with or without Elevator. 
Large range of Screens available. 
Write for Detailed Leaflet 
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